Experimental
were all purchased from Sigma-Aldrich and used without any further purification. Further information regarding these dyes can be found elsewhere. 1
Sulfuric acid preparation
The H 2 SO 4 was prepared from fuming sulfuric acid (60% SO 3 ) and concentrated sulfuric acid (95-98 wt%) both purchased from Sigma Aldrich. Fuming sulfuric acid was added to the concentrated acid solution until a high acid concentration could be detected. This was achieved by allowing the mixture to stir for a few minutes and then adding a drop of water. If fumes arise from the sample that indicates that some SO 3 was still present. At this point the Hammett acidity of the mixture was measured using the probe 4-nitrotoluene. The acidity of the mixture was then adjusted by the addition of fuming sulfuric acid or water until a high accurate acid concentration could be reached (± 0.01 wt% done in triplicate). The concentrated acid solution was then diluted to around 60 wt% resulting in a highly accurate low concentration sulfuric acid solution. All other samples were prepared in the same way. 4 ] 10% acid with a 5 (wt/wt) % excess water concentration.
Sample preparation of [C

Hammett acidity measurements on [C 4 C 1 im][HSO
Hammett acidity (H 0 ) is determined by measuring the partial protonation of a specific dye. The pKa of these dyes may vary therefore affecting the region of acidity that can be measured. The full protocol, a list of dyes and the theory behind the methods used when measuring the Hammett acidity of these IL-Acid systems have previously been published by our group and can be found elsewhere. 1 This includes a modification to the Hammett equation (Equation 1 ) that allows measurement of acidity for a system where the protonated peak cannot be detected. This is unfortunately necessary when measuring acidity on IL systems since ILs tend to interfere in the wavelength region where the protonated peak is usually found.
: A modified version of the Hammett equation that allows the measurement of H 0 without the detection of the protonated peak.
The extinction coefficient (ε 0 ) and the pK BH + is specific for the dye used and are already known. 1 The effective extinction coefficient (ε) however is dependent on the acidity of the system. To measure the effective extinction coefficient (ε) for [C 4 C 1 im][HSO 4 ] 10% acid in a 5 (wt/wt) % excess water concentration, ten samples of said system with different concentrations of the dye were prepared. In this case, the dye 4-nitroaniline was used.
According to Beer-Lambert law (A= εcl) when plotting the absorption against the dye concentration multiplied by the path length for any given system, the gradient between the different dye concentrations is equal to the effective extinction coefficient (ε) for the said system (Fig. S1) . (Fig. S1.) . By combining this value with the dye specific data for 4-nitroaniline (pK BH + = 1.00 and ε 0 = 15447 Mol -1 L cm -1 , 1 Equation S1
gives us a Hammett acidity of 1.11. The Hammett acidity (H 0 ) for all the other systems was measured in the same way. Triethylamine (48.14 g, 476 mmol) was mixed with 100 mL of toluene and the mixture was cooled to 0 ºC. 96% sulfuric acid (79.33 g, 638 mmol) was added dropwise to 1-butylimidazole (79.33 g, 638 mmol) under stirring at 0 °C. After addition, the solution became highly viscous and the mixture was left to reach room temperature over an hour. The light brown ionic liquid was passed through a C18 silica column in order to remove the colour. Water was removed under reduced pressure 65 °C overnight. When cooled to room temperature, the product yielded a clear viscous liquid (141.69 g, 96 %).
Synthesis and Characterisation of Acidic Ionic Liquids
Synthesis and Characterisation of Lignin Model Compounds
The A 250 mL round bottom flask equipped with a reflux condenser and dropping funnel was charged with phenol (1.18 g, 12.6 mmol) and K 2 CO 3 (2.07 g, 15 mmol) in acetone (50 mL) and stirred at room temperature. To this solution, 2-bromoacetophenone (2 g, 10 mmol) in acetone (50 mL) was added dropwise over 30 min at room temperature. The resulting suspension was stirred at reflux for 4h (during the reaction course the colour changed to clear yellow), after which the suspension was filtered and concentrated in vacuo. The crude product was purified by recrystallization from ethanol to give 2-phenoxy-1-phenylethanone as a white solid (2.09 g, 9.84 mmol, 98 %).
A 100 mL round bottom flask was charged with 2-phenoxy-1-phenylethanone (1.03 g, 4.9 mmol) along with a THF-water mixture (28:5 mL). NaBH 4 (0.36 g, 9.41 mmol) was added in one portion at room temperature. The flask was equipped with a reflux condenser and the reaction was left stirring under reflux for 2 h. After cooling to room temperature an excess of NH 4 Cl was added (until pH 5-6) and the reaction mixture was stirred for 1 h.
The crude product was extracted with diethyl ether (3 × 50 mL). The combined organic extracts were washed with brine (100 mL) and dried over anhydrous Na 2 SO 4 . The crude product was then purified via column chromatography producing a white solid (0.84 g, 81 %, 62.4 -63.3 °C mpt). A dry and argon flushed 250 mL three-necked flask equipped with a magnetic stirrer, a low temperature thermometer, an argon inlet and an addition funnel was charged with diisopropylamine (3.643 g, 36 mmol, 1.2 equiv) and THF (50 mL). The reaction mixture was cooled to 0° C and a solution of commercial n-butyllithium in hexanes (21.9 mL, 1.6 M, 34.5 mmol, 1.15 equiv) was added dropwise in 15 min. After stirring for 30 min at 0 °C the reaction mixture was cooled to -78 °C, and a solution of ethyl (2-methoxyphenoxy)acetate (6.3 g, 30 mmol, 1 equiv) in THF (60 mL) was added dropwise over a period of 1 h. After stirring for additional 10 min, a solution of 3,4-dimethoxybenzaldehyde (7.99 g, 33 mmol, 1.1 equiv) in THF (60 mL) was added in 30 min at -78 °C. At the end of the addition, stirring was continued for 90 min at -78 °C and then distilled water (100 mL) was added. The aqueous phase was extracted with ethyl acetate (3 × 100 mL). The combined organic layers were washed with a 1M aqueous HCl solution (80 mL), water (80 mL) and brine (80 mL), then dried with MgSO 4 , filtered, and concentrated under reduced pressure. The crude solid was recrystallized in ethyl acetate (2.5 mL of AcOEt for 4 g of crude material; diethyl ether was used to wash the recrystallized solid) to obtain
erythro/threo >98:2) as a white solid.
A dry and argon flushed 250 mL three-necked flask equipped with a magnetic stirrer, a reflux condenser, an argon inlet and an addition funnel was charged with LiAlH 4 in THF (11.05 mL, 1.6 M, 11.05 mmol, 2.5 equiv). Eyring plots were generated with at least four data points between 90 °C and 120 °C. 
